Tumor delivery of ultrasound contrast agents using Shiga toxin B subunit.
The present study demonstrates the targeting of ultrasound contrast agents to human xenograft tumors by exploiting the overexpression of the glycolipid Gb3 in neovasculature. To this end, microbubbles were functionalized with a natural Gb3 ligand, the B subunit of the Shiga toxin (STxB). The targeting of Gb3-expressing tumor cells by STxB microbubbles was first shown by flow cytometry and fluorescence microscopy. A significantly higher proportion of STxB microbubbles were associated with Gb3-expressing tumor cells compared to cells in which Gb3 expression was inhibited. Moreover, ultrasonic imaging of culture plates showed a 12 dB contrast enhancement in average backscattered acoustic intensity on the surface of Gb3-expressing cells compared to Gb3-negative cells. Also, a 18 dB contrast enhancement was found in favor of STxB microbubbles compared to unspecific microbubbles. Microbubble signal intensity in subcutaneous tumors in mice was more than twice as high after the injection of STxB-functionalized microbubbles compared to the injection of unspecific microbubbles. These in vitro and in vivo experiments demonstrated that STxB-functionalized microbubbles bind specifically to cells expressing the Gb3 glycolipid. The cell-binding moieties of toxins thus appear as a new group of ligands for angiogenesis imaging with ultrasound.